In this study, we focused on the development of device module along with the fabrication process in search of alternative energy sources. We tried to show the design basis of underground nuclear power plants. At present, the power supply of remote areas is carried out mainly through gasoline and diesel generators and this leads to high fuel costs and negative impact on the environment. One of the solutions to the aforementioned problems can be the use of modular super low power (50-100 MW) integrated ship reactors.
Introduction
The idea of underground placement of nuclear reactors is not new. Underground nuclear power plants (NPP) have not become a rarity since the very beginning of nuclear power development. In the Soviet Union underground blocks of industrial reactors were built in Krasnoyarsk. A number of such power units were built in a land layout. The period of rapid growth in the number of such reactors was abruptly cut off after the accident at the Three Mile Island (TMI) NPP in the USA and especially, after the Chernobyl catastrophe in the USSR. In many countries of the world there is a large number of territories that do not have connections with centralized electric networks.
Energy supply of such areas is one of the most difficult tasks. At present, NPPs are used throughout the world as base capacities (varying during the day and depending on the time of the year, electricity needs are provided by other types of power plants).
The specificity of the operation of NPPs lies in the fact that their production cycle is practically continuous and does not allow regulating the amount of electricity supplied to the country's power system [1] [2] [3] .
Underground NPP setting has some beneficial effects on power industry. In case of underground NPP installation, the high level of protection from external influences can be ensured (hurricanes, aircrafts, bombs, terrorists, etc.). Safety issues are maintained for non-emergency of radioactive substances outside the station as in the case of an accident everything will be located underground. Less funds are needed for physical protection as it is not necessary to guard the entire perimeter of the NPP, but only the entrances to the underground part. Underground NPPs of low power can be placed in abandoned mines or mines, using access roads and infrastructure. Underground NPPs are suitable for mountainous areas (NPPs in the mountains), territories with old mines, or mines.
Methods
An underground NPP consists of several components unit. In our study, we focused on the design based on integrated ship reactor of type KN-3. These types of reactors are usually of pressurized water reactor (PWR) kind using enriched uranium-235 fuel to produce 300 MW of power. This kind of power reactor was developed by OKBM Afrikantov. This type of reactor module has significant utilities for power generations.
In this connection, construction of underground NPPs with application of ship reactors of KN-3 type with capacity of 50-100 MW is promising. This will make it possible to solve the problem on power supply in the far remote areas, where people have very less access to power generation. Figure 1 shows the arrangement of the main equipment schematically. Most importantly, underground NPP reduces the risk from seismic catastrophe. At least two important facilities are maintained in case of underground NPP compared to the above-ground nuclear power units. First of all, the peak acceleration everywhere below the free surface is lower than it is at the surface. Secondly, the structures on the surface differ in the excavations based on free standing in the interior of a three dimensional solid and reactors can be attached to the wall of shaft to minimize inertial effects [4] .
Results
According to the opinion of Russian scientists, the construction of a 900 MW underground station is three times shorter than that of a similar NPP; hence, the construction requires much less capital investment. This is due to the peculiarities of the technological solution of their operation. Core design basis has been reported in the Figure   2 . Floating NPP (FNPP) is a series of energetically connected reactors-modules, which are produced entirely in the plant. Such factories exist in Russia, for example, in Saint Petersburg; before they specialized in producing reactors for nuclear submarines. Some changes in the reactor, which are necessary for peaceful operation, are made quite easily. It is important to guarantee the safety priorities for NPP installation. In Figure 3, we showed the five-step safety barriers for reactor unit. Reactor modules are delivered to the site of operation and are simply dropped below the ground to a depth of about 70 meters. To operate the floating NPP, an area of less than 25 hectares is needed, which allows them to be installed almost anywhere. Table   1 presents the aspect of energy policy. When the impact on the FNPP of 32 standard extreme factors was calculated, it turned out that 19 of them (58%) had no influence on the mode of its operation. Among them are hurricanes, tornadoes, earthquakes, and explosions outside the station. Figure 4 demonstrates the main equipment distribution.
The station withstands even of a direct hit of an atomic bomb with a capacity of up to 50 kilotons [5, 6] . In case of bad failure, the chance of accident occurrences reduces due to its underground settlement. Less concrete is needed for the safety barriers, which does not allow the cost increase. Watson et al. [7] gave an idea of cost concept in their article stating that the cost penalty of the underground plant is estimated to be less than 10% above a similar surface plant in favorable geologic media. Underground NPPs have also one drawback -they are more expensive, because it is necessary to mount all the equipment not in an open area, but in a rock or in a mountain. The problem of nuclear waste in the case of an underground NPP is less, because all the waste is localized underground. 
Conclusion
The design of the reactors allows reliability in sustainable energy consumption. The sluggishness of modern nuclear power plants does not allow reacting quickly to the changes in energy consumption during peak hours. The downtimes of water-water energetic reactor stations are explained by the fuel reset, as well as by routine maintenance to check the reliability of the power units. In case of floating nuclear power plants installed from several reactor modules, the need for shutdown is eliminated, because one module is always in reserve. Recharging and testing of reactors are performed in turn, so that the required power can always be maintained. This allows the underground station with a capacity of 900 MW to produce up to 6 billion kWh annually.
